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Sequences

Series

𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
𝑡௡ = 4 + (𝑛 − 1)(3)
𝑡௡ = 4 + 3𝑛 − 3
𝑡௡ = 3𝑛 + 1

𝑑 = 7 − 4
𝑑 = 3

𝑑 = 10 − 7
𝑑 = 3

𝑡௡ = 3𝑛 + 1
𝑡ଵ଴ = 3(10) + 1
𝑡ଵ଴ = 31

 𝑡௡ = 3𝑛 + 1
37 = 3𝑛 + 1
−1          − 1
36

3
⎯⎯⎯=

3𝑛

3
⎯⎯⎯

  𝑛 = 12

General Term

+3+3

Difference 𝑡ଵ଴ = ? 37 = 𝑡௡, 𝑛 = ?

𝑠௡ =
𝑛

2
⎯⎯(𝑡ଵ + 𝑡௡)

𝑠ଵ଴ =
10

2
⎯⎯⎯(4 + 31)

𝑠ଵ଴ = 175

𝑠௡ =
𝑛

2
⎯⎯(2𝑡ଵ + (𝑛 − 1)𝑑)

𝑠ଵଶ =
12

2
⎯⎯⎯൫2(4) + (12 − 1)(3)൯

𝑠ଵଶ = 246

How many toothpicks 
in 10 diagrams total?

How many toothpicks 
in 12 diagrams total?

4,7,10,13,16,19,22,25,28,31,34,37 …

4 + 7 + 10 + 13 + 16 + 19 + 22 + 25 + 28 + 31 + 34 + 37 …

𝑡ଶ = 2, 𝑡ହ = −4

5 − 2 = 3   2 + 3𝑑 = −4
−2              − 2

           
3𝑑

3
⎯⎯⎯= −

6

3
⎯⎯

             𝑑 = −2 4, 2, 0, −2, −4

𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
𝑡ଶ = 𝑡ଵ + (2 − 1)𝑑
 2 = 𝑡ଵ + 𝑑

 𝑡ଵ = 2 − 𝑑

𝑡ଵ = 2 − (−2)
𝑡ଵ = 4

OR
Systems of Equations
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2                                         − 4

+𝑑 +𝑑 +𝑑

𝑡ଶ = 2, 𝑡ହ = −4

  𝑡௡ = 𝑡ଵ + (𝑛 − 1)𝑑
  𝑡ହ = 𝑡ଵ + (5 − 1)𝑑
−4 = 𝑡ଵ + 4𝑑

−4 = (2 − 𝑑) + 4𝑑
−4 = 2 + 3𝑑
   𝑑 = −2

−𝑑

𝐿𝑜𝑔𝑖𝑐

2 − 2 = 0
0 − 2 = −2
…
2 + 2 = 4

𝑠ଶ = 9, 𝑠ଷ = 21, Find the first five arithmetic terms.

𝑡௡ = 𝑠௡ − 𝑠௡ିଵ

𝑡ଷ = 𝑠ଷ − 𝑠ଶ

𝑡ଷ = 21 − 9
𝑡ଷ = 12

𝑠௡ =
𝑛

2
⎯⎯(𝑡ଵ + 𝑡௡)

𝑠ଶ =
2

2
⎯⎯(𝑡ଵ + 𝑡ଶ)

 9 =
2

2
⎯⎯(𝑡ଵ + 𝑡ଶ)

 9 = 𝑡ଵ + 𝑡ଶ

9 = 2 + 𝑡ଶ

𝑡ଶ = 7

𝑠௡ =
𝑛

2
⎯⎯(𝑡ଵ + 𝑡௡)

𝑠ଷ =
3

2
⎯⎯(𝑡ଵ + 𝑡ଷ)

21 =
3

2
⎯⎯(𝑡ଵ + 𝑡ଷ)

14 = 𝑡ଵ + 12
𝑡ଵ = 2 𝑑 = 7 − 2

𝑑 = 5
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OR

2, 7, 12, 17, 22

      𝑛      𝑡௡

      1       4

      2       7

      3     10

      4     13

     …      …

      𝑛     𝑡௡

There are 34 toothpicks in 
how many diagrams? 

          𝑠௡=
𝑛

2
⎯⎯(2𝑡ଵ + (𝑛 − 1)𝑑)

        34 =
𝑛

2
⎯⎯൫2(4) + (𝑛 − 1)(3)൯

        34 =
𝑛

2
⎯⎯(8 + 3𝑛 − 3)

        34 =
𝑛

2
⎯⎯(3𝑛 + 5)

2 × 34 =
𝑛

2
⎯⎯(3𝑛 + 5) × 2 

       68 = 𝑛(3𝑛 + 5)
       68 = 3𝑛ଶ + 5𝑛
    −68                     − 68
          0 = 3𝑛ଶ + 5𝑛 − 68
   …
          0 = (3𝑛 + 17)(𝑛 − 4)
   …

         𝑛 = −
17

3
⎯⎯⎯, 𝑛 = 4

      𝑛      𝑡௡

      1       

      2       2

      3     

      4     

      5    −4
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𝑥 + 1, 3𝑥 − 1, 2𝑥 + 3

𝑑 = 3𝑥 − 1 − (𝑥 + 1)
…
𝑑 = 2𝑥 − 2

𝑑 = 2𝑥 + 3 − (3𝑥 − 1)
…
𝑑 = 4 − 𝑥

          𝑑 = 𝑑
 2𝑥 − 2 = 4 − 𝑥
+𝑥                + 𝑥
 3𝑥 − 2 = 4
        +2 + 2
         3𝑥 = 6

           𝑥 =
6

3
⎯⎯

           𝑥 = 2

    𝑥 + 1, 3𝑥 − 1, 2𝑥 + 3
(2) + 1, 3(2) − 1, 2(2) + 3
                  3, 5, 7

5 − 3 = 2 7 − 5 = 2
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